Purification of human transcription factor IIIA and its interaction with a chemically synthesized gene encoding human 5 S rRNA.
Transcription factor IIIA (TFIIIA) was purified from cytoplasmic extracts of HeLa cells by developing a simple and efficient procedure employing phosphocellulose under widely differing ionic conditions followed by affinity chromatography on immobilized human 5 S genes. This procedure yielded a fraction containing human TFIIIA activity and a protein of 35 kDa as its major component. Moreover, we succeeded in renaturing the activity of human transcription factor IIIA (hTFIIIA) isolated after preparative sodium dodecyl sulfate-polyacrylamide gel electrophoresis and in identifying a polypeptide of 35 kDa with the transcription activity. This value differs from that reported for Xenopus TFIIIA. It could be demonstrated by footprinting analyses that hTFIIIA specifically binds to the internal control region of the human 5 S rRNA gene. The limits of protection slightly differ at the 3' border of the internal control region from those imprinted by Xenopus TFIIIA on the same gene. Comparative footprint analyses of hTFIIIA on the human and frog somatic 5 S rRNA gene, measured in titration, competition, and salt-stability experiments, demonstrated a higher affinity of the human factor to the homologous gene. These results, together with the difference in molecular mass of these functionally analogous proteins, reemphasize the importance of homologous systems for the analysis of mechanisms involved in gene regulation.